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國立清華大學學士後醫學系考試 各科試題參考答案 

 
科目名稱: 化學與物理 

題號 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

答案 B D E E C C A C E C E C D D D 

題號 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

答案 E A B D E D A A C B E A C C C 

題號 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 

答案 D B E E C C E D A B D B A E D 

題號 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

答案 B D C E B E D A A B A A B C B 

國立清華大學 111學年度學士後醫學系招生考試試題答案疑義釋疑公告 

科目 題號 釋疑答覆 釋疑結果 

化
學
與
物
理

11 
題目清楚，答案正確。每一個元素都

有質子，所以(B)選項不正確。

維持原答案 

(E) 

15 

題目清楚，答案正確。在(B)選項的

條件下，物質 B 會入不敷出，所以

不正確。 

維持原答案 

(D)

23 

題目清楚，答案正確。若酸不足量，

三種金屬與酸反應後都過量時，因為

鎂、鋁只和酸反應，所以 Y 和 Z 兩

支試管得到的氫氣全部來自於酸，所

以產生的氫氣體積相同；鈉不僅和酸

反應還和水反應，所以 X 試管的氫

氣來自於水和酸，導致甲試管得到的

氫氣體積大於 Y、Z 兩支試管得到的

氫氣，故 B 可能。

維持原答案 

(A)

24 

題目清楚，答案正確。由圖中數據得

知生成 0.03 mole ClO3‾和 0.06 mole 
ClO‾，故轉移電子數為 (0.03 × 5 + 
0.06) NA = 0.21 NA (NA = 6.0 × 1023) = 
1.26 × 1023。

維持原答案 

(C) 

26 

題目清楚，答案正確。 I. 兩種氣體

都能氧化 KI 生成 I2，現象相同；II. 
NO2 中加入少量 NaCl 溶液，NO2 與

H2O 反應得無色溶液，Br2 中加入少

量 NaCl 溶液，溶液呈紅棕色。 

維持原答案 

(E)

28 

題目清楚，答案正確。本題除了電解

銅，也電解水，所以過程中共有 0.6 
mole 的電子轉移。 

維持原答案 

(C)

37 
題目清楚，選項(E)中的數值確實是

最接近題目所要求的答案。 

維持原答案 

(E)

50 
題目清楚，答案正確。光電效應有一

些現象也是可以用波動理論解釋。 

維持原答案 

(B)
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  化 學 
 

梁傑(梁家榮)老師提供 

(A)錯誤，cyanate ion的共振式中， N atom 的形式電荷並沒有完全相同

(B)錯誤，vitamin B12 當中的重要成分是 Cobalt

(C)錯誤，[Cr(NH3)4Cl2]+ 的 cis isomer 屬於 optically inactive

(D)正確

 

高 

點 

醫 

護 
【版權所有，翻印必究】 



 111  高點醫護│後西醫考後試題解析【清大專刊】 

3-19 

  

(E)錯誤，Cu2+為d9 complex，沒有high spin或low spin差異，不適合用來決定 ligand 的 field strength

                 Cr2+為d4 complex，high spin或low spin有差異，可以用來決定ligang 的 field strength

(A)正確

(B)正確，ideal gas 進行恆溫膨脹的 ΔH = 0

(C)正確，ideal gas向真空進行恆溫膨脹過程 Δssys > 0 且 Δssurr = 0，整個過程 Δsuniv > 0，屬於自發過程

(D)正確，ideal gas向真空進行恆溫膨脹過程不需要作功也不會吸熱

(E)錯誤， ideal gas 進行恆溫膨脹的 ΔE = 0 (自發的主要原因是因為恆溫自由膨脹Δsuniv > 0)
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正確: II、III、V

錯誤: I、IV
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  (A)正確，H2C=CH2、H2C=O、CO2、BeCl2、NO2、KrF4 共六個分子所有原子共平面

(B)錯誤，NF3為sp3混成，NO2為sp2混成

(C)錯誤，TeF4具有極性

(D)錯誤，H2C=C=CH2 結構上有 2 個 carbon 屬於sp2 混成，有 1 個 carbon 屬於sp 混成

(E)錯誤，H2O2 沒有共振式  
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(D)錯誤，對於 real gas 來說，■ 為 positive

B 是 pure solid，不需要表達在平衡定律式當中
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可藉由共振分散 oxygen 上的負電荷，產生的陰離子較穩定

對應的共軛酸之酸性較高

有 inversion center 者：cpd 3、cpd 4

有內部對映面者：cpd 2、cpd 5

有內部對映面者：cpd 6、cpd 8、cpd 9、cpd 10，屬於 achiral 分子

而 cpd 7 由於結構的steric strain影響而使兩個萘環不共平面

因此不具有內部對映面或反轉中心，屬於 chiral 分子
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monosaccharide 一般具有的分子式為 (CH2O)x，且結構通常為含有許多 OH 的醛或酮

Cpd 14 並無上述結構特性，不屬於 monosaccharide

當過程達到平衡，A和C感受到相同壓力(皆來自於compartment B中的H2)

由題目可知此時A和C也具有相同的溫度和密度

因此：
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(A)選項說明：

methyl orange的變色範圍在 3.1~4.4，當 pH < 3.1 時變成紅色，pH > 4.4 時變成黃色

在 pH < 3.1 的環境不會使 Mg2+、K+、SO4
2-或NO3

-產生沉澱，各種離子可穩定共存於溶液中

(B)選項說明：Cu2+ 在使酚酞變成紅色的鹼性條件下會產生 Cu(OH)2 沉澱

(C)選項說明：Ag+ 和 I
-會產生 AgI 沉澱

(D)選項說明：NaAl(OH)4 會和 H+ 起酸鹼反應，兩者無法穩定共存

(E)選項說明：酸性的 KMnO4 溶液 會和 glucose 起氧化還原反應，兩者無法穩定共存

 

高 

點 

醫 

護 
【版權所有，翻印必究】 



 111  高點醫護│後西醫考後試題解析【清大專刊】 

3-28 

  

 

高 

點 

醫 

護 
【版權所有，翻印必究】 



 111  高點醫護│後西醫考後試題解析【清大專刊】 

3-29 

  

I. 兩種氣體都可以氧化 I−產生 I2，使澱粉產生藍色，無法有效區分

II. NO2 會與 NaCl(aq) 中的 H2O 反應產生無色的 HNO3 和 NO

III. 產生 AgBr(s) 者是 Br2(g)

IV. NO2 會與 H2O 反應產生 HNO3 和 NO 而褪色 (沒有Lewis acid 催化下，苯不應使 Br2 褪色)

V. 低溫下，紅棕色的 NO2 會結合成無色的 N2O4

筆者認為本題極具爭議

無法認同出題老師對於題目之設計，先射箭再畫靶的出題脈絡不可取
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(3)說明：含有HOAc分子表示沒有100%解離

(4)說明：pH比相同濃度的HCl高也表示沒有100%解離

(6)說明：-OAc 具有鹼性，可反推其共軛酸 HOAc 屬於弱酸

                (如果 NaOAc 的 pH = 7 就表示 HOAc 是強酸)

(7)說明：HOAc 產生 H2 速率慢是因為沒有 100% 解離，H+ 濃度較低的結果
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(A)選項說明：

(B)選項說明：

(C)選項說明：

(D)選項說明：

(E)選項說明：
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物  理 

   

精選試題詳解 

程量子(陳宗德)老師提供 

€ 

 
33. A magnetron in a microwave oven emits electromagnetic waves with frequency 
f = 2450 MHz. Which of the following values in Gauss is closest to the magnetic field 
strength required for electrons to move in circular paths with this frequency?  
(A) 5              (B) 50           (C) 200         (D) 600         (E) 900  
33. 解：(E) 

             

€ 

ω =
eB
m

= 2πf  

           

€ 

⇒ B =
2πmf

e
=
2π × 9.11×10−31 × 2450 ×106

1.6 ×10−19
= 0.088 T[ ] = 880 G[ ]  

 
34. Suppose two parallel plates in Fig. 4, each has an area of 
100 cm2 and are 0.1 cm apart. The capacitor is connected to 
a power supply and charged to a potential difference V0 = 
3000 V. It is then disconnected from the power supply. 
Which of the following values is closest to the total energy 
(U) stored in the capacitor in J?  
(A) 8.0×10-2             (B) 3.0×10-3  (C) 6.0×10-3  
(D) 1.0×10-4             (E) 4.0×10-4  
34. 解：(E) 

              C = ε 0
A
d

=
1

4π × 9 ×109
×
100 ×10−4

0.1×10−2
= 8.85 ×10−11 

              U =
1
2
CV 2 =

1
2
× 8.85 ×10−11 × 30002 = 3.98 ×10−4 J[ ]  

 

 

€ 

 
37. Which of the following values is closest to the total electric potential energy of 1 
mole of H2O? For simplicity in calculation, here we assume a pure ionic bonding (H 
carries a charge +e; O, −2e), the O−H bond length ≅ 100 picometers, and the H−O−H 
bond angle is 180°.  
(A) 4.8 kJ/mol            (B) 24 kJ/mol                 (C) 48 kJ/mol 
(D) 240 kJ/mol            (E) 480 kJ/mol 
37. 解：(E) 

      由

€ 

U =
KeQq

r
 

          

€ 

U =
Kee(−2e)

r
+

Kee(e)
2r

+
Ke (−2e)e

r
= −

7Kee
2

2r  

             = −
7 × (9 ×109)(1.6 ×10−19)2

2 × (100 ×10−12)
 

                 = −8.06 ×10−18 J /molecular[ ] = −4836 kJ /mole[ ]  
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€ 

€ 

 
38. Suppose an electron is trapped in a one-dimensional infinite well of width L=2 nm: 
U = 0 from 0 to L, U =∞ everywhere else. Obviously the particle can never climb out 
of well. Which of the following values is closest to the energy of the photon (in eV) 
that emits when the electron make the transition from level n= 4 to n=3. (h=6.6×10-34 
m2kg/s; me = 9.1×10-31 kg)  
(A) 0.02    (B) 0.06         (C) 0.2             (D) 0.6                  (E) 2.0  
38. 解：(D) 

         En =
n2h2

8ma2  

                  

€ 

=
(6.63 ×10−34 )2

8 × (9.11×10−31)(2 ×10−9)2
n2 =1.5 ×10−20n2 J[ ] = 0.09n2 eV[ ]  

         

€ 

E4 − E3 = 0.09 × (42 − 32) = 0.63 eV[ ] 

39. A simple DC motor run by a 9.0 V battery has a 20 turn square coil with sides of 
length 5.0 cm and total resistance of 24 Ω (Fig. 5). 
When the motor spins, the magnetic field felt by the 
wire in the coil is 2.0×10-2 T. Which of the following 
values is closest to the maximum torque on the motor 
in m⋅N? 
(A) 4×10-4                 (B) 1×10-4     (C) 7×10-3  
(D) 2×10-3                 (E) 1×10-2  
39. 解：(A) 
           由  

€ 

! 
τ ≡
! m ×
! 
B  

               

€ 

τ = NiABsinθ
                      = 20 × 9

24
× (5 ×10−2)2 × (2 ×10−2)sin90°  

                     = 3.75 ×10−4 m⋅ N[ ]  

€ 

 
41. Car A leaves point O at t = 0 and travels counterclockwisely along a quarter 
circle of radius 100 m at constant speed 30.0 m/s to reach point P. Car B is supposed 
to leave point O and travels to point P at the same speed but along a straight line. At 
what time should car B leave point O in order to arrive at point P at the same time as 
car A?  
(A) t = −4.71 s    (B) t = −0.53 s    (C) t = 0           (D) t = 0.53 s    (E) t = 4.71 s 
41. 解：(D) 

            car A:  

€ 

S =
2π(100)
4

= 30 × (t − 0)⇒ t = 5.23 s[ ]  

            car B:  

€ 

S = 2 ×100 = 30 × (t '−0)⇒ t'= 4.71 s[ ]  
            car A 比 car B 所花的時間更久，為了兩車可以同時到達目的，故 car B可 
      以晚一點出發，則 
           Δt = 5.23 − 4.71 = 0.52 s[ ]  
 

 

高 

點 

醫 

護 
【版權所有，翻印必究】 



 111  高點醫護│後西醫考後試題解析【清大專刊】 

3-34 

   
42. In a one dimensional problem, an object of mass m = 2.0 kg is under effect of 
a resultant force Fx as shown in Fig. 7. If the object 
passes through the origin (x = 0.0 m) with initial velocity 
v0 = −2.0 m/s at t = 0, what is the velocity at t = 4.0 s?  
(A) −2.0 m/s   
(B) −3.0 m/s   
(C) −5.0 m/s  
(D) −8.0 m/s   
(E) −16.0 m/s  
42. 解：(B) 
            動量的改變為F-t圖曲線與t所圍之面積 

             Δp =
(1+ 2) × 4

2
−
2 × 8
2

= −2  

             Δp = m(v f − vi)⇒ −2 = 2 × v f − (−2)[ ]⇒ v f = −3 m /s[ ]  

€ 

 
44. Two blocks, mı = 1.0 kg and m2 = 2.0 kg, are connected by a light string as shown 
in Fig. 8. The radius of the pulley is 0.2 m and its moment of 
inertia is 0.2 kg⋅m2. If there is no slipping between the pulley 
and the string, what is the acceleration of block mı?  
(A) g                                (B) g/2   (C) g/3  
(D) g/4                             (E) g/8 
44. 解：(E) 
          由  

€ 

! 
τ =
! r ×
! 
F = I ! α  

              

€ 

R(T2 −T1) = I( a
R
)⇒ (0.2)(T2 −T1) = (0.2)( a

0.2
)
 

          由  

€ 

! 
F = m! a  

              

€ 

T2 −m2g = −m2a⇒ T2 − 2g = −2a
 

              

€ 

T1 −m1g = +m1a⇒ T1 −1⋅ g = +1⋅ a 

          三式解得 a =
g
8

 

 

€ 

 
48. There is a parallel-plate capacitor of capacitance C0. A slab of dielectric 
material with κ = 2 is placed into the gap between the plates, filling the bottom half of 
the gap. What is the resulting capacitance? 

(A)              (B)            (C)          (D)          (E)  
 

48. 解：(C) 
             加入介電質前之電容 

€ 

C0 = ε0
A
d

 

             加入介電質後之電容 

                

1
C

=
1
C1

+
1

C2
=

1

ε0
A

d /2

+
1

2ε0
A

d /2

=
1
2C0

+
1
4C0

⇒ C =
4
3

C0  

 

高 

點 

醫 

護 
【版權所有，翻印必究】 



 111  高點醫護│後西醫考後試題解析【清大專刊】 

3-35 

   

51. Two blocks of equal mass m placed on a frictionless flat surface are connected 
by a massless spring of a spring constant k, see Fig. 9. In the beginning, the spring is 
at its natural length, while the mass on the left is at rest and the mass on the right is 
moving towards right with a speed of v. The two-mass system would go on moving 
and oscillating relatively. During the oscillation, the maximum extension of the spring 
is L. What is the minimum value of the kinetic energy of the two-mass system during 
the oscillation?  

 

(A)    (B)
    

(C)      (D)    (E)  

51. 解：(E) 

          由線動量守恆 
  

€ 

mi
! v i = M! v cm

i
∑  

            

€ 

m⋅ (0) + mv = (m + m)vcm ⇒ vcm =
1
2

v
 

          由機械能守恆 
 

€ 

E = K +U  

             

€ 

⇒
1
2
(2m)(1

2
v)2 + 0 = 0 +

1
2

kL2  

             

€ 

⇒ K =
1
4

mv 2  

 
52. The simple harmonic motion is a general phenomenon that occurs as one 
perturbs a system at stable equilibrium slightly away from its potential minimum. 
Estimate the period of the simple harmonic motion for a particle of mass m 
experienced a potential energy of the form U(x) = a(1/x + b2x) (Joule) as the particle 

is slightly pushed away from x0 =  (m), where x is the spatial coordinate of 

the particle.  

(A)      (B)       (C)         (D)     (E) 2π 

52. 解：(D) 

               

€ 

1
2

mvm
2 +U(x0) = U(x)  

          

€ 

⇒
1
2

mvm
2 + 2ab =

a
x

+ ab2x  

          

€ 

⇒ vm =
2a
mx

+
2ab2x

m
−
4ab
m

 

          以

€ 

x0為原點，粒子在附近作簡諧運動 

         ⇒ vm =
2a

mx 3
x 2 = x 2a

mx 3 x0
= x 2ab3

m
= xω  

               T =
2π
ω

= 2π m
2ab3
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56. Given a non-uniform charge distribution 
ρ (r) = a/r (C/m3) between two concentric 
spheres of radius R and 2R, and it is enclosed 
by a thin metal spherical shell of radius 2R 
(negligible thickness) as shown in Fig. 10, 
what is the surface charge density on the 
inner surface of the metal shell?  

(A) 

 

−
3
8

a             (B) 

€ 

−
3
8

a
ε0  

          (C) 

€ 

−
5
18

a   

(D) 

 

−
5
18

a
ε0

         (E) 

€ 

−
3
4

a2

R
 

56. 解：(A) 

          

€ 

Q = ρdV
R

2R
∫ = (a

r
)4πr2dr

R

2R
∫ = 6πaR2 

          在2R處之單位面積之電荷 

          

€ 

σ ≡
Q
A

=
6πaR2

4π (2R)2
=
3a
8

 

          在金屬球殼內部會感應出

€ 

σ− = −
3a
8

 

          在金屬球殼外部會感應出

€ 

σ+ = +
3a
8

 

           (因接地則與地面之電子中和，變為無電荷) 

 
57. A charging RC circuit consists of a battery with emf ε, a resistor R, and 
two capacitors C1 and C2 as shown in Fig. 11. The two 
capacitors are identical when there are no dielectrics 
inserted (that is C1 = C2 = when placed in vacuum). In 
order to increase the capacitance, we place a dielectric 
material of the dielectric constant κ in C2. At t = 0, 
there are no charges in capacitors, and we close the 
switch to charge these capacitors. Which of the 
following statements is correct?  
(A) The charging percentage (Q/Qmax) of these two  
       capacitors would be the same at all times.  
(B) The maximum charges stored in these two capacitors would be the same.  
(C) The charging time would reduce if a larger resistor is used.  
(D) The charging time would reduce if a battery with a larger emf is used.  
(E) As more and more charges are stored in the capacitors, we expect the  
      current flowing through the resistor is getting larger and larger.  
57. 解：(A) 

          C1 電容 

€ 

C1 = ε 0
A
d

 

          C2 電容 

€ 

C2 = kε 0
A
d

= kC1 

          等效電容 

€ 

C'= C1 + C2 = C1 + kC1 = (1+ k)C1 

          RC電路之充電 Q(t) = C'ε(1− e
−

t
RC ' ) 
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            C1之電荷 

€ 

Q1(t) = Q(t) × C1

C1 + C2
= C'ε (1− e

−
t

RC ' ) × C1

C'
= C1ε (1− e

−
t

RC ' )  

                      

€ 

⇒ Q1(t) = Q1max (1− e
−

t
RC ' )  

          C2之電荷 

€ 

Q2(t) = Q(t) × C2

C1 + C2
= C'ε (1− e

−
t

RC ' ) × C2

C'
= C2ε (1− e

−
t

RC ' )  

                      

€ 

⇒ Q2(t) = Q2max (1− e
−

t
RC ' )  

          由上述可知 

€ 

Q1(t)
Q1max

=
Q2(t)
Q2max

 

 
58. A metal rod is pulled to the right in a uniform magnetic field B0ẑ so that 
it accelerates at a constant acceleration 

€ 

aˆ x  on rails and forms a closed circuit with a 
resistor R as shown in Fig. 12. For simplicity, let us say at t =0, the metal rod 
coincides with the resistor at x = 0 and is at rest. The distance between rails is L. 
Assume that there is no friction between the rod and rails. Which of the following 
statements is correct?  
(A) The emf induced by pulling the metal  
       rod is proportional to t2.  
(B) The force required to pull the  
       metal rod is proportional to t.  
(C) The power dissipation in resistor  
       is proportional to t3.  
(D) The work done by the pulling force  
       is proportional to t.  
(E) None of the above is correct. 
58. 解：(B) 
          若向右為等速度運動(

€ 

v =const.)，則 

             

€ 

Fext − iLB = m dv
dt

= 0  

          若向右為等加速度運動(

€ 

v ∝ t )，則 

             Fext ∝ t， i ∝ t ，ε ∝ t  

          另外 
1
2

mv 2 ∝ t 2， PR = i2R ∝ t 2  

€ 

€ € € 

 
60. The PV curve for the van der Waals equation at a fixed temperature is plotted 
in Fig. 13. In this case, the liquid phase can coexist with the gas phase at pressure Pc. 
The pressure Pc intercepts with the PV curve at three points: a, c, and e, respectively. 
And the slope of the PV curve vanishes at b and d. Which of the following statements 
is correct? 
(A) For pressure a bit higher than Pc, it  
       is impossible to have a stable gas phase.  
(B) For pressure a bit lower than Pc, the  
      gas phase is more stable than the liquid  
      phase.  
(C) The region a → b is the supercooled  
       liquid region.  
(D) The region b → c→ d corresponds to  
       a fluid with a positive compressibility.  
(E) None of the above.  
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  60. 解：(B) 
          

€ 

P > Pc  漸漸產生完整活潑的氣態 

          

€ 

P < Pc  存在穩定的氣態 

           van der Waal equation 

€ 

(P +
a

V 2 )(V − b) = kT  

          主要描述理想氣體，它考慮了分子的大小及分子間交互作用力，與超冷

液體無關。

€ 

b →c →d為汽化，負壓縮。 
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